Monocyte colony-stimulating factor enhances uptake and degradation of acetylated low density lipoproteins and cholesterol esterification in human monocyte-derived macrophages.
We have investigated effects of monocyte colony-stimulating factor (M-CSF) on the uptake of acetylated low density lipoproteins (acetyl-LDL) and the activity of cholesterol esterification in human monocyte-derived macrophage. The cells were cultured with M-CSF for 10 days and then incubated with acetyl-LDL for 24 h. M-CSF (128 ng/ml) enhanced the uptake and degradation of 10 micrograms/ml of 125I-acetyl LDL 7.5-fold (n = 6) and the effect of M-CSF was dose-dependent at the concentrations of 0.5-32 ng/ml. The binding experiments at 4 degrees C demonstrated that the number of acetyl-LDL receptor was increased by the addition of M-CSF. Supporting this, ligand blotting analysis revealed a significant increase in a receptor protein for acetyl-LDL (240 kDa). Binding of LDL was also enhanced by M-CSF but less significantly than that of acetyl-LDL. Cellular cholesterol esterification in the presence of 10 micrograms/ml acetyl-LDL was enhanced 24.1-fold (n = 13) by 128 ng/ml M-CSF. It was evident that M-CSF enhanced cholesterol esterification to a greater extent than the cellular uptake of acetyl-LDL (24.1- versus 7.5-fold). Cholesterol esterification was also enhanced by the addition of granulocyte-macrophage colony-stimulating factor and interleukin 1. We conclude that M-CSF enhances the uptake of both acetyl-LDL and LDL by increasing their receptor number, and further enhances the process of cholesterol esterification, resulting in a remarkable increase in cholesterol esterification in macrophages. These findings strongly suggest the significant involvement of cytokines such as M-CSF in cholesterol metabolism of macrophages.